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Objective: To evaluate Smoke-free Kids, a new home based programme to assist parents who smoke
in socialising their children against smoking.
Design: Two year randomised controlled trial.
Participants: At baseline, 887 adult smokers who had an abstinent child in the third grade (ages 7–8
years); 671 adults and children were retained through the 24 month follow up.
Intervention: Programme modules, newsletters, incentives, support calls.
Outcomes: Anti-smoking socialisation; susceptibility to smoking.
Results: Of 327 parents randomised to treatment, 210 obtained adequate treatment by using at least
three of five core modules. Programme efficacy analyses, which compared these parents with controls
(n = 344), showed that exposure to adequate treatment predicted significantly higher levels in nearly
all categories of anti-smoking socialisation three months post-intervention. Two years post-baseline,
children of parents who reported adequate treatment scored significantly higher than controls on
attributes that reduce susceptibility to smoking, and they scored significantly lower than controls on
attributes that raise susceptibility to smoking. Programme effectiveness analyses compared all parents
randomised to treatment (n = 327) with controls (n = 344). Treatment effects were evident for several
socialisation outcomes; however, these effects were smaller and less consistent than those from the effi-
cacy analyses. Similarly, although treated children scored higher than controls on attributes that reduce
susceptibility and lower than controls on attributes that raise susceptibility, several of these
between-group differences were not significant.
Conclusions: Given adequate exposure to the Smoke-free Kids programme, significant beneficial
effects were observed on anti-smoking socialisation in households where parents smoke cigarettes, and
significant beneficial effects were observed on children’s susceptibility to smoking after two years.
Improving programme acceptance and utilisation is necessary before programme effectiveness can be
demonstrated.
Smoke-free Kids is an anti-smoking socialisation pro-gramme developed to assist parents who smoke inpreventing their children from smoking. Key assump-
tions of the Smoke-free Kids intervention are that parents who
smoke can undertake an array of anti-smoking socialisation
activities and that exposure to anti-smoking socialisation can
lower children’s risk of smoking. This study assessed the
effects of Smoke-free Kids on anti-smoking socialisation among
parents three months post-intervention and it examined the
effects of the programme on children’s susceptibility to smok-
ing two years post-baseline.
Anti-smoking socialisation
Research on socialisation indicates that parents are the
primary socialising agents during childhood, and that
siblings, peers, teachers, and environmental factors, such as
mass media, are important but secondary agents.1–3 Thus, an
early socialisation approach to smoking prevention requires
strong parental involvement. A strong parental role can
provide an obvious link to the home environment, but also has
the potential, via programme guided activity, to modify
children’s exposure to, and interpretation of pro-smoking
influences in the social environment.
Anti-smoking socialisation refers to parent–child interac-
tions that influence the development of children’s cognitive
and behavioural norms regarding smoking.4–7 During the
childhood years, through communication, rule setting, moni-
toring, guided experience, and other socialisation practices,
parents can influence children’s perceptions of the prevalence
of smoking, of the acceptability of smoking, and of the
personal and social consequences of smoking. Anti-smoking
socialisation is substantially more than telling children that
they should not smoke. From the child’s perspective,
anti-smoking socialisation involves internalisation of attitudi-
nal and behavioural norms against smoking initiation, accept-
ance of parental monitoring of smoking, expectations of
negative consequences for trying smoking, and expectations
of positive consequences for not smoking.
Exposure to adults who smoke is an important mechanism
of child socialisation regarding tobacco use.8 9 Anti-smoking
socialisation is, however, multifaceted and is therefore an
option for parents who smoke. Parents who smoke can talk to
children about smoking, counter pro-smoking influence from
media and peers, monitor the smoking behaviour of children
and their friends, make clear the disciplinary consequences of
smoking, reinforce children for staying smoke-free, and
reduce children’s exposure to tobacco smoke. Of interest in the
present study was whether the Smoke-free Kids programme
could engage parents who smoke in these activities and
whether such engagement would alter children’s susceptibil-
ity to smoking.
A criticism regarding the potential efficacy of anti-smoking
socialisation is that most children have a negative perception
of smoking. Indeed, most children would agree that smoking
is a “bad” thing to do. However, children can agree with a
negative statement about smoking and still be cognitively
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predisposed to smoke. This discrepancy could occur because
individuals typically do not hold uniformly negative or
positive beliefs and evaluations, but rather a blend of positive
and negative beliefs and evaluations about a single object,
such as smoking.10 The relative number and salience of pro-
versus anti-smoking beliefs and evaluations determines the
normative position of a child with regard to smoking. A
normative position will be strongly negative only when
underlying beliefs and values are predominantly anti-
smoking. Thus, because children will agree that “smoking is
bad” does not mean that they are not simultaneously being
socialised to adopt multiple pro-smoking beliefs and evalua-
tions that could comprise a predominantly pro-smoking
norm.
Anti-smoking socialisation and children’s risk of
smoking
Non-intervention studies have been conducted which indicate
that anti-smoking socialisation is associated with lower risk of
smoking.4 5 11–14 In a longitudinal study of 182 mother–
offspring pairs, Chassin et al found that offspring exposed to
smoking specific discussion and punishment were signifi-
cantly less likely to take up smoking.13 In a cross sectional
study of 1213 third and fifth grade children, Jackson and
Henriksen4 found that anti-smoking socialisation was associ-
ated with significantly lower odds of smoking initiation. More
recently, Sargent and colleagues14 found that adolescents who
perceived strong parental disapproval of smoking at baseline
were less than half as likely to report established smoking at
follow up.
Few studies have examined parents who smoke as sources
of anti-smoking socialisation. Indeed, it is widely perceived
that parents who smoke can do little to dissuade their children
from smoking. Yet studies indicate that a protective effect is
possible.4 5 13 14 In one analysis restricted to households with at
least one parent who smoked, strong associations were found
between anti-smoking socialisation and the likelihood that
elementary school children had ever tried smoking.4 This
study found, for example, that 16% of children who believed
their parents would know if they were smoking reported ini-
tiation, versus 50% of children who believed their parents
would not know (relative risk (RR) 3.6; p < 0.05); 20% of
children who expected negative consequences for trying
smoking reported initiation, versus 58% of children without
this expectation (RR 4.9; p < 0.05).4
Barriers to anti-smoking socialisation
Although the available studies indicate that anti-smoking
socialisation can be protective, relatively few parents are
engaged in these activities,5–7 and parents who smoke are
engaged least of all.5 6 One general barrier to anti-smoking
socialisation is parental complacency due to the belief that
cigarette smoking is a problem of adolescence. Importantly,
parental complacency is not devoid of a socialising effect. As
posited by Baumrind and Moselle,15 children commonly inter-
pret parental passivity as tacit approval or lack of disapproval.
Parental complacency is particularly damaging if parents are
smokers because, without exposure to parental anti-smoking
attitudes, offspring are left to derive their beliefs about smok-
ing from parental smoking behaviour.12
Another barrier, unique to parents who smoke, is perceived
hypocrisy. Not surprisingly, parents who smoke believe that
they lack credibility as sources of anti-smoking messages for
their children.7 This belief is strongly held by parents who
smoke and must be overcome by any programme that aims to
involve adult smokers in anti-smoking socialisation with chil-
dren.
Summary and hypotheses
In the wake of evidence indicating that school based
programmes are insufficient to prevent youth smoking,16–18
investigators are giving increased attention to understanding
parental involvement in smoking prevention. The present
study evaluated the effects of a programme designed to
increase anti-smoking socialisation in households where par-
ents smoke cigarettes. Two hypotheses were tested:
(1) the programme would affect significant increases in
parental reports of anti-smoking socialisation three months
post-intervention
(2) the programme would have significant beneficial effects
on multiple indicators of children’s susceptibility to smoking
two years post-baseline.
Health promotion programmes should be evaluated using
multiple research strategies; two principal strategies are
programme efficacy research, and programme effectiveness
research.19 Efficacy research tests programmes under optimal
conditions, when programme availability and acceptance are
maximised; effectiveness research tests programmes under
real world field conditions, when programme availability and
acceptance vary.19 Because this was the first evaluation of an
innovative approach to smoking prevention, and given the
need to learn as much as possible from the evaluation, both
programme efficacy and programme effectiveness strategies
were used to test the study hypotheses.
METHOD
Recruitment and sample
Given the voluntary nature of participation in a home based
smoking prevention programme, selection bias would have
diminished the random quality of an attempted probability
sample. A non-probability method was therefore used that
entailed enrolling and verifying the eligibility of potential par-
ticipants.
For two consecutive academic years, administrators of 28
school districts allowed project staff to request that school
principals disseminate institutional review board (IRB)
approved recruitment materials (cover; consent form; tracking
form) via third grade classrooms. These districts were located
in North Carolina, South Carolina, and Colorado, with 15, 3,
and 10 school districts per state, respectively. Materials were
mailed to elementary school principals with a cover letter that
documented district cooperation. Principals were asked to
distribute the materials to third grade teachers with the
request that they send the materials home with students.
Interested parents could enrol in the study by mailing a signed
consent form to a project office at the university. The role of
school districts in this study was limited to dissemination of
recruitment materials.
The eligibility of those submitting consent forms was veri-
fied at baseline, before randomisation. Eligible respondents
were parents or guardians who reported current smoking at
baseline and had a child who was enrolled in the third grade
(ages 7–8 years) and who had not tried smoking. Of the 887
parents and children who met these criteria, completed the
baseline measures, and were randomised to condition
(n = 441 treatment; n = 446 control), 746 parents (84%)
completed the three month post-intervention interview and,
of these, 671 children (76% of 887; 90% of 746) completed the
two year post-baseline interview. The present study used data
from these 671 parents and children (n = 327 treatment;
n = 344 controls) (fig 1). The demographic profile of the sam-
ple and results of the analyses for attrition bias are presented
under results.
This voluntary recruitment method precluded obtaining an
estimate of the response rate among eligible persons (that is,
number self enrolled/total number eligible). Obtaining a valid
estimate of the denominator would have required a separate,
probability based survey that measured the rate of smoking
among parents and guardians of third graders in districts
where recruitment occurred. In addition, any estimate of the
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denominator would have to be adjusted by counts of how
many principals received and distributed the materials to
teachers, how many teachers sent the materials home with
students, how many children delivered the materials to
parents, and how many parents read the materials. Obtaining
these data was neither practical nor directly relevant to the
study aims. Thus, this study does not generate information on
the recruitability of adults who smoke into a programme of
the type offered by this project.
Intervention
Parents and children in the treatment condition received five
printed activity modules mailed to their homes at approxi-
mately two week intervals. Because the psychological and
behavioural objectives of the modules were also the study
outcomes, a list of these objectives is provided under descrip-
tion of the dependent variables (below) and in table 1.
Samples of the programme modules can be viewed at
http://www.sph.unc.edu/smokefreekids
The modular intervention format was selected to standard-
ise the pace of implementation and to avoid overwhelming
participants with too much information at one time. In addi-
tion, the programme included several sequential elements and
modular delivery allowed sequential exposure. For example,
the modules gradually increased parents’ skill and comfort
level in communicating with their children about their
personal smoking history, addiction, and expectations regard-
ing abstinence. This sequence began with general communi-
cation skills in module 1, moved to answering relatively easy
questions about smoking in module 2, and then to answering
more sensitive questions in module 3. By the time parents
were asked by their children “Why should I not smoke when
you do?” the programme had aimed to impart the confidence,
skills, and scripts necessary to respond effectively. In addition
to this sequential aspect, each module targeted multiple
objectives. For example, the objectives of module 1 included
increasing parental self efficacy regarding anti-smoking
socialisation, decreasing parental perceptions of hypocrisy,
strengthening parent–child communication skills, and engag-
ing parents in teaching children effective decision making.
Finally, the modules used repetition to reinforce or broaden
the application of key socialisation objectives. For example,
modules 2 and 3 addressed the issue of addiction, and
modules 1, 3, and 4 targeted hypocrisy as a barrier to
anti-smoking socialisation. The sequential, multicomponent,
and repetitive attributes of the modules had implications for
evaluation: because the modules were not discrete with regard
to content, it was not possible to isolate or measure module
specific effects. From a research perspective, the modules
comprise a single programme to which participants could
have varying levels of exposure.
In addition to the modules the intervention included a tele-
phone call from a health educator during the course of the
programme to provide parents with support and motivation; a
toll-free number that parents were encouraged to use at any
time; a series of parent newsletters that allowed information
exchange among parents who smoke; a series of newsletters
for children that reinforced the messages children received
from parents and provided children with a large non-smoking
referent group; incentives (for example, picture frames,
yo-yos) that were given to all participants to thank them for
Figure 1 Study design and specification of the subgroups compared to evaluate programme effectiveness and programme efficacy. This
study used the 671 cases with complete parent and child data. For each end point, programme effectiveness was evaluated by comparing
cases assigned to intervention (n = 327) with controls (n = 344). Also for each end point, programme efficacy was evaluated by comparing
cases exposed to > 3 modules (n = 210) with controls (n = 344).
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participating and to encourage submissions to the
newsletters; other incentives donated by local merchants (for
example, children’s camera, backpack) that were used as
prizes in programme contests; and finally, a booster module
delivered one year post-baseline which had as its theme stay-
ing smoke-free one year at a time.
A fact based programme was developed for families in the
control condition. Providing an alternative programme for
controls was done principally because pilot work indicated the
need to establish a plausible explanation for the follow up
interviews with parents and children in the control condition.
The fact sheets provided knowledge about youth smoking and
focused parents’ attention on macro-level variables relevant to
youth smoking but not targeted by the treatment version of
the programme (for example, cost of cigarettes, sales of
tobacco to minors). The criterion for selecting information for
the fact sheets was that the same information was available in
local, state, or national print or broadcast media. Although the
information provided could increase control group parents’
knowledge regarding tobacco issues, this awareness was not
expected to affect anti-smoking socialisation processes. The
fact sheets were mailed to families in the control condition,
one each time a programme module was sent to families in the
treatment condition.
Measures
Eligibility status at baseline
Parents were counted as eligible smokers if they reported: (1)
lifetime smoking of 100 cigarettes or more; and (2) smoking at
least one cigarette per week in the presence of their child at
baseline. Children were counted as eligible never smokers if
they reported having never puffed on a cigarette. This widely
used measure of initiation was selected based on a reliability
study of elementary school children’s self reported initiation
of smoking.20 Children’s over-time consistency was evaluated
by looking for logic errors between baseline and one year fol-
low up. Nearly all children (98%) provided reliable reports of
“ever smoking, even one puff” over one year. These and other
analyses reported in this study20 corroborate the results of
another reliability study,21 which found that youth are highly
consistent over time in their reporting of smoking behaviour.
Independent variables
Two variables were used to indicate participants’ status with
regard to programme exposure.
(1) For the analyses of programme efficacy, a categorical vari-
able designated membership in an “adequate treatment”
group (n= 210) or control group (n = 344). Whether ad-
equate treatment occurred was determined at post-test, when
parents in the treatment condition were asked how many of
the five core modules were delivered and used. The
distribution of responses for the use of 0, 1, 2, 3, 4 or 5 modules
was 12.5%, 8.6%, 14.7%, 32.1%, 18.0%, and 14.1%, respectively.
Those who reported use of at least three of the core modules
were designated as having adequate treatment (n = 210 or
64.2% of parents randomised to treatment). The attrition
analyses included a comparison of the participants with
adequate versus less than adequate treatment.
(2) For the analyses of programme effectiveness, a categorical
variable indicated randomisation to the treatment (n = 327)
or control (n = 344) group.
Covariates
Predictors used as control variables in the analyses of
programme efficacy and effectiveness were child’s sex,
Table 1 Parental reports of anti-smoking socialisation three months post-intervention
Evaluation groups* Evaluation strategy
Assigned Exposed Control Efficacy evaluation† Effectiveness evaluation‡
(n=327) (n=210) (n=344) Exposed v control Assigned v control
%yes %yes %yes OR§ 95% CI p Value OR 95% CI p Value
Gain self efficacy to prevent smoking
Smokers can do a lot to prevent smoking 91.3 93.2 86.7 2.29 (1.20 to 4.34) 0.01 1.78 (1.06 to 2.95) .02
Would know if child has tried smoking 79.1 81.3 69.1 1.84 (1.21 to 2.18) 0.00 1.60 (1.12 to 2.27) .01
Disclose smoking experience
Parent explains own smoking history 72.3 75.1 64.7 1.66 (1.11 to 2.45) 0.01 1.46 (1.04 to 2.04) .02
Parent describes addiction to tobacco 87.8 91.4 86.0 1.77 (1.02 to 2.88) 0.05 1.28 (0.93 to 1.74) .30
Communicate negative consequences
Explain negative consequences to child 64.7 71.3 53.9 2.03 (1.39 to 2.95) 0.00 1.49 (1.08 to 2.03) .01
Make own negative attitude explicit 86.2 88.0 81.4 1.77 (1.08 to 2.93) 0.02 1.50 (0.99 to 2.26) .06
Reinforce smoke-free status
Reward child for being smoke-free 23.7 30.6 12.8 2.77 (1.78 to 4.29) 0.00 1.95 (1.29 to 2.93) .00
Express pride in child for not smoking 92.0 96.2 85.2 4.16 (1.92 to 9.00) 0.00 2.04 (1.22 to 3.39) .00
Teach child media literacy
Debunk tobacco print advertisements 71.2 80.5 49.7 4.26 (2.82 to 6.41) 0.00 2.58 (1.88 to 3.53) .00
Discuss smoking by actors, performers 52.5 62.4 33.4 3.15 (2.18 to 4.52) 0.00 2.10 (1.53 to 2.87) .00
Prepare child to respond to peers
Explain actual v perceived prevalence 46.5 54.8 40.7 1.72 (1.19 to 2.44) 0.00 1.26 (0.91 to 1.72) .15
Engage child in refusal skills practice 81.3 89.5 70.6 3.66 (2.20 to 6.08) 0.00 1.90 (1.30 to 2.75) .00
Monitor smoking initiation
Ask if child has tried smoking 70.2 74.3 65.7 1.49 (1.10 to 2.13) 0.04 1.24 (0.88 to 1.73) .20
Ask if friends have tried smoking 64.4 69.0 60.3 1.47 (1.07 to 2.13) 0.04 1.23 (0.89 to 1.68) .20
Reduce child’s exposure to smoke
Parent smokes only outside the home 29.4 30.4 28.5 1.10 (0.72 to 1.65) 0.65 1.11 (0.78 to 1.58) .56
Parent restricts smoking inside home 24.4 27.3 21.6 1.37 (0.83 to 2.23) 0.21 1.18 (0.76 to 1.81) .46
Establish social contracts with child
Child agrees to never try smoking 56.1 67.0 39.5 3.15 (2.18 to 4.54) 0.00 2.01 (1.50 to 2.70) .00
Child agrees to tell if friends smoke 68.2 72.9 59.2 1.78 (1.21 to 2.61) 0.00 1.45 (1.06 to 1.98) .02
*Random assignment placed 327 participants in the treatment group; of these, 210 were exposed to >3 of 5 core programme modules.
†The efficacy evaluation compared parents who reported exposure to >3 modules (n=210) with controls (n=344).
‡The effectiveness evaluation compared parents randomly assigned to treatment (n=327) with controls (n=344).
§Odds ratios adjusted for child’s sex, parent’s sex, parent’s education, and parent’s race.
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parent’s sex, parent’s level of education (high school or equiv-
alent v some college or higher), and parent’s race (white v
non-white). In addition, preliminary analyses to determine
group equivalence at baseline indicated that parents in the
adequate treatment group (n = 210) were significantly more
likely than controls (n = 344) to report telling children they
would be proud of them for not smoking (odds ratio 1.78;
p = 0.03). The baseline measure of this variable was therefore
used as a covariate when programme effects on this outcome
were analysed.
Dependent variables
Anti-smoking socialisation effects were measured on the par-
ent survey in the following categories: (1) parental self efficacy
regarding smoking prevention; (2) parental self disclosure of
smoking history and experience with addiction; (3) parental
explication of negative consequences for initiation of smok-
ing; (4) parental reinforcement of child’s abstinence; (5) effort
by parent to counter pro-smoking influence from media; (6)
effort by parent to counter pro-smoking influence from peers;
(7) parental monitoring of smoking initiation by children and
friends; (8) parental effort to reduce child’s exposure to
tobacco smoke in the home; (9) parental action to establish
social contracts against smoking with children. As shown in
table 1, two indicators were used to assess each type of
anti-smoking socialisation.
Among abstinent youth, susceptibility to smoking can be
indicated by psychological, behavioural, and situational
attributes that discriminate between youth who will remain
abstinent and youth who will initiate smoking.22–24 At the 24
month follow up the child interview measured attributes of
abstinent children that can reduce susceptibility: (1) having a
parent who is perceived by the child as wanting to communi-
cate about smoking, indicated by a child’s report of whether a
parent “likes to talk with me about smoking”; (2) involvement
in a social contract that establishes a promise or agreement
with a parent to avoid smoking; (3) holding the belief that
smoking activity will be detected by a parent; (4) holding the
belief that abstinence will be rewarded by a parent. Also
measured were attributes of abstinent children that can raise
susceptibility: (1) intention to smoke when older; and (2)
exposure to at least one best friend who has initiated smoking.
Survey protocol
Telephone interview data were obtained from parents and
children. In the baseline year, during which both parties were
interviewed, children were interviewed before parents to avoid
the possibility that the parent interview would influence
parental behaviour about smoking and thereby influence chil-
dren’s responses. In all instances, interviewers were blinded to
study condition.
Child interview
At baseline and 24 months the children’s interview was
administered in-house with staff who had at least two years of
experience working with children and successfully completed
30 hours of training over a two week period. The training cov-
ered ethical treatment of human subjects, reading the assent
transcript, standardising the pace and modulation of reading,
reading with a voice that did not give any hint of agreement or
disagreement with responses, and maintaining momentum
through the interview.
The child interview began by asking parents to provide ver-
bal consent before interviewers spoke with children (this was
in addition to the signed consent already obtained). This pro-
cedure included requesting that the parent “Ask your child to
go sit somewhere that’s quiet, let your child know that it’s okay
with you if he/she answers our questions about smoking, and
let your child know that he/she won’t have to discuss any
answers after the interview ends. Please tell your child that it
is okay with you if he/she sits and answers our questions pri-
vately.” After providing non-binding verbal assent, children
were asked by the interviewer to move to a place that was pri-
vate, comfortable and without obvious distractions (for exam-
ple, television). Interviewers initiated a semi-structured chat
session, where topics unrelated to the interview were
discussed (for example, sports, hobbies). This session helped
the child and interviewer establish rapport and become
accustomed to one another’s voices before the interview. Once
the interview began, interviewers maintained strict adherence
to the script. A key feature of the interview was that the ques-
tions were structured so that the response choices did not
convey any potentially sensitive information. Although
completion times varied, the interview proper took about 20
minutes to complete.
Parent interview
A computer assisted parent interview was administered under
contract with a campus based survey research unit. The prin-
cipal investigator, project director, and coordinator of the
research unit jointly trained and supervised the interviewers.
At least 10% of the interviews were monitored. Parents were
interviewed at a time that they indicated was convenient;
interviews were rescheduled if background noise indicated
that the parent was distracted or rushed.
Analysis
For attrition analysis, χ2 tests were used to examine the demo-
graphic comparability of enrollees retained over two years
(n = 671) with enrollees who completed the baseline assess-
ment but were lost to follow up (n = 216). χ2 tests were also
used to compare participants who reported adequate treat-
ment (that is, used at least three of five programme modules;
n = 210) with those who reported less than adequate
treatment (that is, used two or fewer modules; n = 117).
Hierarchical logistic regression was used to test the effects
of the programme on anti-smoking socialisation at three
months and on susceptibility to smoking at two years. For the
evaluation of programme efficacy these outcomes were
regressed at step 1 on the control variables (forced entry) and
at step 2 on a dichotomous indicator of adequate treatment
versus control status. The tests of treatment effectiveness fol-
lowed the same procedure except that a dichotomous indica-
tor of randomisation to treatment versus control condition
was entered at step 2.
RESULTS
Sample
Within the eligible sample (n = 671) the distribution by race
was 78% white, 16% African American, 1% Hispanic, < 1%
Asian or Pacific Islander, 2% Native American, and 2% other or
more than one group. The distribution by level of education
was 2% eighth grade or lower, 6% some high school, 28% high
school graduate or equivalent, 48% vocational or two year col-
lege, and 16% bachelors degree or higher. The distribution by
employment status was 61.5% full time, 20% part time, and
18.5% not employed for pay. Parents’ mean age was 36.6 years
and, as occurred in the pilot study, the majority of participants
(80%) were women. All parents were current smokers, with
51% smoking less than one pack per day and 49% smoking a
pack or more per day. Among the children enrolled by parents,
53% were female and all were in the second half of their third
grade year in school.
Attrition analyses
Attrition analyses compared the 671 participants retained
with the 216 lost to follow up. The results showed no differen-
tial attrition by study condition, parents’ age, parents’ level of
education, parents’ sex, number of cigarettes parents smoked
per day, or child’s sex. There was, however, differential attrition
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associated with race, such that European Americans were sig-
nificantly more likely than persons of other race/ethnicity
groups to complete a follow up interview (χ2 = 11.06;
p < 0.001).
Attrition analyses were also conducted within the treat-
ment group to test for differences between the 210 who
reported adequate treatment and the 117 who did not. The
results showed no differences between these groups in
parents’ age, parents’ level of education, parents’ sex, parents’
race, or number of cigarettes parents smoked per day. Attrition
bias was evident, however, with regard to children’s sex, such
that parents of girls were significantly more likely than
parents of boys to report adequate treatment (χ2 = 4.94;
p < 0.05).
Effects on anti-smoking socialisation
Evaluation of programme efficacy showed that adequate
exposure predicted significant increases at the parent post-
test in eight of nine categories of anti-smoking socialisation.
Parents who had adequate treatment were significantly more
likely than controls to believe they could prevent smoking,
discuss their smoking history and addiction experience with
children, express their negative attitude about children’s
involvement with smoking, and communicate with children
regarding the disciplinary consequences of initiation and the
positive consequences of abstinence (table 1). In addition,
parents who had adequate treatment were significantly more
likely than controls to discuss peer and media influence
factors, monitor children’s and friends’ smoking activity, and
establish social contracts against smoking initiation with their
children. The programme had no effect on children’s exposure
to tobacco smoke, as indicated by parental reports of smoking
outside the home or smoking in a designated space inside the
home.
Table 1 also shows the results of the evaluation of
programme effectiveness. Significant programme effects were
evident for several anti-smoking socialisation outcomes,
including parental self-efficacy to prevent smoking, parental
reinforcement of abstinence, and parental effort to counter
pro-smoking influence from media. However, the magnitude
of these effects was systematically lower than the magnitude
of programme efficacy effects. For example, the effectiveness
results indicated that parents in the treatment group were
78% more likely than controls to believe that they “can do a lot
to prevent smoking”. In contrast, the efficacy results indicated
that parents with adequate treatment were over twice as likely
as controls to hold this belief. Similarly, the effectiveness
results showed that parents randomised to treatment were
more than twice as likely as controls to debunk tobacco ads or
discuss smoking images in the media, whereas parents with
adequate treatment were three to four times as likely as con-
trols to engage in media-specific socialisation.
Effects on children’s susceptibility to smoking
The efficacy evaluation revealed significant between-group
differences in children’s susceptibility to smoking two years
post-baseline. Relative to controls, children exposed to
adequate treatment were twice as likely to perceive that their
parents liked to talk with them about smoking, 54% more
likely to report having a social contract against smoking, 84%
more likely to believe that parents would detect smoking, and
55% more likely to expect abstinence to be rewarded. The effi-
cacy evaluation also showed that children in the control group
had significantly higher scores than children exposed to the
programme on attributes that increase susceptibility—that is,
children in the control group were 85% more likely to intend
to smoke in adolescence and twice as likely to have a best
friend who had initiated smoking.
The programme effectiveness evaluation indicated that
children randomised to treatment had higher levels of the
attributes that lower susceptibility and that children in the
control group had higher levels of the attributes that raise
susceptibility, but several of the between-group differences
were not significant (table 2). Children in the treatment group
were significantly more likely than controls to perceive that
parents liked to talk about smoking and significantly more
likely to expect abstinence to be rewarded; they also were sig-
nificantly less likely than controls to intend to smoke in ado-
lescence. Although children in the treatment group were 30%
more likely than controls to have a social contract against
smoking, 36% more likely to believe a parent would detect
smoking, and 37% less likely to have a friend who had
initiated smoking, these differences were not significant.
DISCUSSION
Children are socialised to smoke before they puff on a
cigarette. This premise of the socialisation model of smoking
adoption defines socialisation not as mastery of the mechan-
ics of smoking, but as internalisation of social norms that
favour smoking. The goal of the Smoke-free Kids programme
was to modify processes of smoking specific socialisation of
abstinent children so that a predominantly anti-smoking
norm was achieved. The programme aimed to do this by
engaging parents who smoke as agents of anti-smoking
socialisation.
Table 2 Indicators of susceptibility to smoking among children two years post-baseline
Evaluation groups* Evaluation strategy
Assigned Exposed Control Efficacy evaluation† Effectiveness evaluation‡
(n=327) (n=210) (n=344) Exposed v control Assigned v control
% yes % yes % yes OR§ 95% CI p Value OR 95% CI p Value
Child attributes that reduce susceptibility
Believes parent likes to talk about smoking 51.7 59.3 41.6 2.09 (1.44 to 3.02) 0.00 1.52 (1.10 to 2.10) 0.01
Affirms having social contract with parent 73.8 77.3 68.2 1.54 (1.03 to 2.31) 0.03 1.30 (0.92 to 1.83) 0.13
Believes parent would detect smoking 84.4 88.3 80.5 1.84 (1.10 to 3.06) 0.01 1.36 (0.89 to 2.04) 0.14
Expects parent will reward abstinence 36.4 38.6 28.2 1.55 (1.06 to 2.25) 0.02 1.41 (1.01 to 1.98) 0.04
Child attributes that raise susceptibility
Intends to smoke in adolescence 10.4 8.5 16.1 0.54 (0.31 to 0.95) 0.03 0.60 (0.37 to 0.95) 0.03
Has a best friend who has smoked 25.3 19.2 30.8 0.49 (0.32 to 0.76) 0.00 0.73 (0.52 to 1.03) 0.07
*Random assignment placed 327 participants in the treatment group; of these, 210 were exposed to >3 of 5 core program modules.
†The efficacy evaluation compared parents who reported exposure to >3 modules (n=210) with controls (n=344).
‡The effectiveness evaluation compared parents randomly assigned to treatment (n=327) with controls (n=344).
§Odds ratios adjusted for child’s sex, parent’s sex, parent’s education, and parent’s race.
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Given the innovative aspect of Smoke-free Kids, two methods
were used to evaluate the programme. First, efficacy was
evaluated by measuring the effects achieved when the
availability and acceptance of the programme were
maximised.19 The results provided generally strong support for
the study hypotheses. Parental anti-smoking socialisation
increased significantly at follow up in all but one category of
socialisation. Particularly noteworthy was the significant
increase in parental confidence to prevent children from
smoking. This result suggests that the programme reduced the
perceived hypocrisy that occurs when adult smokers contem-
plate involvement in anti-smoking socialisation. This was a
key programme objective because of the inhibiting effect of
this perception on parental involvement in smoking preven-
tion. Equally noteworthy was the significant increase in social
contracts against smoking made between parents and
children. Although clinician instigated contracts to promote
general parent–child communication about tobacco use and
other issues were found to be ineffective,25 a social contract
that targets an explicit interpersonal commitment is known to
be a strong motivational factor, such that individuals generally
resist violating intentions expressed during establishment of
such contracts.26 To the extent that this motivation was
instilled and reinforced by parents, children should be less
likely to initiate smoking.
Other programme effects complemented the reported
increases in parental confidence to prevent smoking and chil-
dren’s social commitment against smoking. These comple-
mentary effects included significant increases in parent–child
communication about peer and media influences, in parental
monitoring of smoking by children and friends, in parental
specification of the disciplinary consequences of initiation,
and in parental use of reinforcement to strengthen children’s
abstinence from smoking. Overall, these results support the
conclusion that under the condition of adequate treatment,
the Smoke-free Kids programme affected significant increases in
anti-smoking socialisation in households where parents
smoke.
The efficacy evaluation also supported the second study
hypothesis: two years after baseline, the programme had ben-
eficial effects on children’s susceptibility to smoking. Pro-
gramme exposure significantly increased children’s percep-
tion that their parents were willing communicators regarding
smoking. This improvement provides indirect evidence of a
sustained effect of the programme on parental confidence to
be a voice against smoking, and it provides direct evidence
that children exposed to the programme had greater access
than controls to a parent who remained motivated to prevent
smoking.
Programme exposure also had significant positive effects on
children’s perceptions of having a social contract with a parent
against smoking, on perceived parental capacity to detect
smoking, and on the expectation that abstinence will be
rewarded. These reports from children were collected 18
months after parental reports of similarly measured out-
comes. Thus, the efficacy results obtained from children
corroborated the results obtained from the earlier parent
interviews. Moreover, the data from children showed that the
programme had a sustained effect on key parenting practices
associated with smoking prevention.
The programme also had significant negative effects on the
then fifth graders’ intentions to smoke when older and on
their having a friend who had initiated smoking. In another
study that tracked children from grades 5 to 7, these suscepti-
bility factors were found predict initiation of smoking.24 Over-
all, the programme efficacy evaluation supports the conclu-
sion that given adequate exposure, the Smoke-free Kids
programme had beneficial effects on children’s susceptibility
to smoking two years post-baseline.
The second method used to evaluate the programme was
treatment effectiveness analysis, where all participants ran-
domised to the treatment condition were compared with con-
trols. These analyses indicated the utility of the programme
when availability and acceptance vary.19 The results showed
that the programme had modest effects when tested under
these conditions. Although all of the between-group differ-
ences in the indicators of anti-smoking socialisation and sus-
ceptibility to smoking were in the hypothesised direction,
approximately half of these differences were not significant. In
contrast, nearly all parent and child indicators of programme
effect were significantly different in the evaluation of
programme efficacy.
The contrasting results of the efficacy and effectiveness
evaluations point to the need to develop strategies that will
enhance programme availability and acceptability. It is possi-
ble that alternative formats (for example, an interactive mul-
timedia version of the programme) or alternative delivery
methods (for example, smaller programme doses delivered at
longer intervals) would improve acceptability to parents. It is
also possible that alternative incentives would boost participa-
tion rates. For example, monetary incentives used at intervals
might help to sustain participation over time. Efforts to
develop alternative strategies should also consider that this
study found higher attrition among parents of boys than
among parents of girls. It is plausible that the teaching tools
used in the programme modules (for example, communica-
tion games, art and writing contests) or the print format of the
modules appealed more to girls than boys, and thereby
affected the differential participation by sex. These and other
modifications, including improving the programme’s capacity
to attract and maintain involvement by adult smokers, would
be necessary before treatment effectiveness can be demon-
strated.
It is clear that the results of this study can be generalised
only to adult smokers who are receptive to the opportunity to
engage in anti-smoking socialisation. The generalisability of
the results is also limited because European Americans were
significantly more likely to complete the follow up interviews
than persons from other race/ethnicity groups. Bauman et al
similarly found that participation in a family directed tobacco
and alcohol prevention programme for teens was most likely
among non-Hispanic whites when compared with persons
from other race/ethnicity groups.27 Lacking post-intervention
data from those lost to follow up, we cannot speculate whether
higher attrition among them was due to attributes of the pro-
gramme, the data collection procedures, or other factors.
Additional work is needed to understand variation by ethnic-
ity in the acceptability and utility of this home based, self help
approach to smoking prevention.
What this paper adds
In the wake of evidence indicating that school based pro-
grammes are insufficient to prevent smoking, attention has
turned to the role of parents in preventing children from
smoking. Past studies have found that anti-smoking sociali-
sation by parents predicted lower rates of smoking among
offspring. However, relatively few parents engage in anti-
smoking socialisation, and parents who smoke engage
least of all.
This trial evaluated an anti-smoking socialisation
programme designed specifically for parents who smoke.
This is the first programme of its kind. The evaluation found
that parents who smoke can successfully engage in several
forms of anti-smoking socialisation with their children, and
that anti-smoking socialisation by parents reduced
children’s susceptibility to smoking over a two year period.
These findings suggest that parents who smoke have a




Another limitation of the present study is the lack of infor-
mation on the reliability and validity of parental reports of
anti-smoking socialisation activities. It is likely that social
desirability leads parents to over report these activities;
indeed, the relatively high rates of activity reported by control
parents suggest that this is the case. Although such over
reporting would exert a conservative effect on the results of
the present study, it is important that future work undertake
to evaluate the psychometric properties of these and similar
measures.
The present study also lacks a behavioural end point.
Because of the grade of the cohort at baseline (third grade), it
is necessary to wait at least three years (until sixth grade)
before the programme could have a detectable behavioural
effect. That is, smoking initiation can be expected to rise upon
entry into middle school,28 29 and it is at this point that a
differential effect could be detected. Collection of these follow
up data on initiation of smoking is underway.
Conclusion
Within the field of tobacco control there is growing interest in
engaging parents to reduce youth smoking. In 1998, the Cent-
ers for Disease Control and Prevention, with other federal
agencies, sponsored a consensus conference that broke new
ground by focusing on parenting as a public health issue. The
aims of this conference, titled “Scientific foundations for
parenting: preventing youth tobacco use and substance
abuse”, were to delineate parenting practices that can be risk
or protective factors for youth tobacco use and to determine
effective parenting interventions for prevention (written com-
munication, July 1998). More recently, Califano and col-
leagues at the National Center on Addiction and Substance
Abuse have argued that “Parent power is the most under-
utilised tool in combating substance abuse. The family is fun-
damental to keeping children away from tobacco, alcohol, and
illegal drugs”.30 National media campaigns further indicate
increased effort to involve parents in prevention. For example,
a theme of the mass media campaign developed by the Office
of National Drug Control Policy is “Parents: the anti-drug”.
Providing resources on effective parenting practices is a key
element of this campaign.31
At present, the capacity of parents to prevent their children
from smoking is relatively untested. The Smoke-free Kids study
was undertaken to test one approach to enabling parents to
reduce their children’s risk of addiction to tobacco. This
programme is unique because it is the first anti-smoking
socialisation programme for parents of young children and
because it is designed for parents who smoke. The results of
this research indicate that the programme has the potential to
increase anti-smoking socialisation at home and to reduce
children’s susceptibility to smoking over a two year period.
Research is underway to evaluate the programme’s poten-
tial to lower children’s risk of smoking initiation.
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